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(71) ftc«coiWfcift K^HHo^ocncwMTanwwft 
ti jipracrwft wcrioyr no up*ru<m*** c*bb- 

3KMH fcf 6yp08WH paCTBQpiP* 

Mr 3VW©1 « B 29/00, 1976. 

OSCAflHCI* KOJIOHHU 



(57) H»o5p«T*WHe othochtc* * choco6#m* 

liptttl0M5ieKWM A** BWftpaBlTCM** At*0pM*r 
pOBBMHO* CficWHOft KWOHHW B He$T«HUX M 

taaoBttX c*0&*MMa*< Ue/*wo *3o6peTeHW« bb- 
a**tc* npB*roiem«B «J>$eKr«»MOcn» aunpaa- 
ne*w» AB*opw*ipo«BHHoa p«wah^ 
xo/iohhu. A"* ■ oflcaA^Y » coitoh Hy cny 
cum raaOHK? nw* e rwApaa/iw*ec*oA ap- 
pMupyiomeft ronowcoa (flD. Hpabiot a TpySu 
xsu^aicTf. noa paBowM Avenue* n npcto- 
ecwir CTB**to nepewatttemx* w>aw^ tpy* r. 
AT bad** BunpawweMoro y^acr**. apiwcw H3 
ta*AOft craw** npovi»eoA*r neptMBuwHue 
KQiiomw C A r QAonv wnpaen«e«oro 
ymcnia chvuy »«epx up* pafioneM abb****** 
• Ar.3Mu. 1tb6a. 



C 



Maa6pa.Tft*"« othqchtc* * c nttcoB a*. 

npUtff*M*e«ilM Art* flWBHABUHH CMffTW 0&- 
jt*OA n?»KlMUW8l*HOCm. • MIWTHOCWi, ftp* 

pa6oT3x no K^nKTan^HOMy pewoMrry o6caAM«x 
<o«qhh, 

Uenvio vt3o6peTeKM9 bbjj»btoi nowiua- 

n*0 0^OICTH»HOCTH WWWqhMi Ae^opMW- 
pOBBWHOA o6caAW0a fcOAOHHU. 

Ha $wr.i *3o6pa*e8a KOMnoMOBca. any 
meHMa» b o6caAHy» icanoHxy im*e bmopbb- 
naeMoro ynacTKB U coctobWB* M» 
ruApaRAwawwo pacuiupwTena ■ **Ae ruar 
paBAV*ec*o* Aopwpyiomaft rwoiw p wana- 

HQH A ** aanonnaH-fl ^MAKoerno 
TpSHCnopTMOfl KOilOMHW TP/6 » *fl?nBHOi« An« 

c#tvt«a MHA^oqm Tpy6 npn noA^^Me <OMno- 

HOBKH *3 CKB3)KHUWr M3 - pa60T8 4>Op" 

M«cpy)outeA ronoBicM a BwnpaBwewoM 
ynacm; na <^r,3 - paapw <poo»*oy>Qm* 
ro/lOBKV^ 



CnocoQ BMnpawieHHii A*$opM*pOB3MM©* 
oQcbAhq^ Konoiwy ocymecrenMioT ojaAyo- 

lUMM 06pB3CM, 

CnycxatOT k Bunp»afl«eMOHv ys^rrxy i 
KcwoHHy Tpy& 3 c (jxjpMMpypoine* raioeKdJ2. 
noAB^r s KOApHHy Tpy6 3 jkmakoct^ hoa PBOo- 
mm AaWHUieH h4TPQ*oboajit nepetwmtHwe 
KMiotmM Tpy8 3 baoaw awnpaBfluBMoroyNacT- 
u b npouecoB paikworo umcna. npwwBw paeo- 

Hl«a tlpOflBBOABT CTBAWAHO. B H» M*CA0M 

erBA^H nppvoKw" nepcMcu*eKi4e koaomhw 
Tpy© BAOflb BwnpaBflneworo yMacnca c««»y 
anepx npu patoMaM Aaa/»enwH * rwflpaww^ 
cwA ♦opn^pyiouvBft ronoBice. 

Cnoco6 ocyittCCTaiW wt c/ieAyK>m«*M o6pa- 



06caA«» KOAOHHB A«BMBTpOM 146 MM C 

1200 m. MartepHBJi 66c^aho^ icc/io«hu cra/i^ 
rpyonfcl npOHHOCTM fl { ^ - 6500 *rcW a, - 
- 3B0OW/C* 2 ). UJb6homom A«aMCipoM 124 



00 



15/09 00 VRI 12:58 ITX/RX NR 8430] 



BEST AVAILABLE COPY 



5-CMO 13:10 



VON -Uchnlwh. UnlvinitU Itiinau PATCH 44MITM945S5 
3 1 6?72«8 



T-59B P. 24/26 F-800 
4 



mm onpaAentuiM H«apox£>Ai4Moerh b o6c?amo* 

KUnOHHC Ma r/iytWiMd 1200 M. nOiir*H/1W WOUft' 

icy - waSnOM He npoxoAKT, UJafrton a***"**- 
poM 1!8 mm npoxoA**. *CecTx*A raOapMT 
<VopMMpyiou4eA ronoBKM no AWBHcrpy cocTaa- 

rtAflT 115 MM. 

YcTawoaivw paaAQWKOHifR cerropoa 4 
^opHwpytotue^ ronOBKM. AnaMorrp wx pa*A*H- 
♦xs*tv*v-*or.Kten caoTVQ-rcrooftorv ■nyrp*MM«- 
ny iv*8HCTpy o6cdAHoA koaohhu ot AFiatfeTpa 
1 16 mm 40 ^waMCTpa 126 MM. 

a>opMMpyioiuaH rono&tca 2, nacTpoeHwa* 

mabhmwA MaixwMaiiWHWft A^MCTp a pac- 

UJHp«HHOM COCrOWK*, COOTDeTCTWOUtMft HO- 

MMHanwio^y AwanoTpy oGcjumoft xoaonhm. 
onycKaerca kh*« cMatoro y»CTKa. 

OnpoAfnflxiT yc*w*a. cosAaaaiMtf* cox- 
to pa mm 4 4>opM*pyiottp4 rono*** mo BHyTpOH- 

KM* AH9M0TP Ofe«AHOft *0*OHftU & 

P-3,14 -7,1 - 10 • 120*26800*. 

tAt D - 7.1 cm t aHyrpoHH^ wm<tp pew- 
hobo* ynw>T«vrt«fl%Hoft MaM*am nOA cexro- 
P*mm; 

L » 10 cm - AAfHa peanmoooA yn/wmat- 

P - 120 xn;/c*r - pa&Hea Ha6wt<HHov 
namae* w *nftxoctw e nwowa 2. noAraeprt- 
A«HHoa TeymwecKO* xapaictepwrnooft. 

Ofiptt/iaMttOT y»e**Moe jpowew**©, eaajur- 
ftMHoe oexropaM* ronaaxitS, no a*yrp«MHd- 
*y AWM^Tpy oGcaahO* KOHQ^mt; 



28BOO 



, 26800 
314 • 12 • 
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Ad nee. c6pacM« A»0/ie«»e AO nya*. onr 
c*ax>r icomnoHOQiey c ^M>pMMpyiomea t o/io»*oft 
2 kw*q CMarofq y<8CTxa 1 * coaepuiaiOT bto- 
po* npoxaA * COoraeTCToeMHo rax*e TpeTwA 
S npcxoA CHMjy napx. 4>mxcmpy* no nw**" 1 *- 
i«eCJcOMy UHAVueaTopy eaca (FUB) oceaue na- 
•rpyam. 

rtoiiyscHHweoceroe Morpyixu ceeA*«u e 

10 AHanusupyn oceowe narpysx*. otmc^iot. 
htq nocita axoporo npoxoAa oh* wmwAMCb 
fa no cpaa*et<wio c napawM, a nocae 
TpeTtero npoxooa - Ma 35%. 

CAHaxo, rawwa* nape** npoaoA. mojkho 
1$ coaABMrw *sflHTO*<Hoe abbao**** B ruApa****" 
M8C«oft4opMitpyiotU6ft roaaaxe m 0on*uie 120 
xrc/cnT 3 to orpaawtcR na een*MHHe xoht*x- 
rnwx m oceaux warpyjxay. Oh* aoapacTyi. 
0\*M aa ao3paci9HMo4 oceao* Marpyaxn no 
20 fVIB, ttenkaa Aonycxam,. hto6m ce bwvwh3 
npaawcMna 300 kH AonoAMwrenfcMO x aecy 
TpyC h^kotoowx owytt^ta «©MnoHoa«a c $op- 
MKpyww« roftoaxoA. tax *a* aroWMxaeT 
orvacHOcrv nopwaa Tpy6- 
25 EcflM ocovvw Harpyonca npH&/rvc<cacra r 
aroft a«m«we; Hao8aoA»MO ch*«wt^ wsom- 
TO4HO0 Aaaflanwc JXMflKOCTM a ro/rcBxe 2 0 npc- 
A8*3x ot 18% 0t H npoAWWwn. npoTWxxy 
otMsy aaepot Mapea CMatwft ysscnwc 
30 Cwacwue oeeawx narpyaox npm noarop- 
hmx npoxowx rwww 2 c»MAe^Ci»fcCT»yaT o 
TOM, STO CMflTM o6caAHOA wwidhhw yctpawfl- 
trre«. npokQAMMocTb tio xo»om*ic aocctaHaa- 
jiwajrerrcn. 

IB OopMy/ia H3o6peTaHwa 

Cnoco6 aunpaeJiCMMfl A^opMnpoea hho^i 
o6cwhoA xonoHHw, oxiiiouaiouwft crtycx x e«- 
npjMmOMy ynacncy TpaHcnoprmoA xoaoh- 
hm TpyC c nwpatAtvHocKMM pacuwpwTeneM. 



Nnfir^Ha .OHTaxta coxropoo Bfcmpa««ttPWr»cTica a npoueccepafioMero 

Mcrpy oOcaAKoA xo«ohkw. coCTaa/wcT AO aacwttpviTOifl »e- 



40 * *• „ 

noAAW^waaw * rofwwxe 2 pa€o<ic« MrtM- 
Toiwoe A»a^e«iie, p^bmoo 120 xre/tn 1 . Tanyt 
noAveMHi*xOM rpyCw 2 aaepx m eoaopuiawT 
napauA npoxoA ^opM^pyiouicA ronoaieoA Mo- 
pes cMflrfaiA yvacTox 1 o5caA«o* kqaohum, 
C03Aaaa« na oCcaA«Y*> xononwy xonraxTMiie 
vi ocoBbiO narpyaxM. 



rwaamfNBcxara pacwwpvtTeaa hc- 
nojibsyxTT rwApaa*i<**ecxyo Aop^^pyiomyw 
ronoaxy. npiwM poGp^A \Q*xn T\po\w*civr* 
ctbahAHO% a ho xaxtpa ctbahh npoHaaoAnT 
60 nepcMemeHi«e wwhhu Tpy6 afipnt* awnpae^ 
ammoto yHtcrxa cnitay aaepx npw P«Bo»«m 
fipmn&*«* a rHAPawiHwcxoA AOpnupyiomaM 
roaoave. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgf7cm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14- 7.1 ■ 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P - 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
n-D m -l ~ 314120.5 

= 1410kgffcm 2 , 

where D m = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

up to 40% Gy- 

Maintaining a working excess pressure in head 2 equal to 120 kgf7cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, KN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 
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